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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve picture quality 
by composing a display part of plural pixels, providing 
each pixel with at least one thin film transistor, and 
driving the display part by a driving circuit part. 
SOLUTION: External signals such as a microprocessor 
are inputted to a control circuit. Moreover, display data 
(character data) from a memory storing display 
information, a character generator, or the like are 
controlled for management by a control circuit, and 
displayed on a display part through a scanning side 
driving circuit and a data side driving circuit. Then, a 
driving circuit of a display device is divided into a 
scanning circuit 8 and a signal circuit, and the signal 
circuit is comprised of a multiplexer 9, a partition matrix 
switch 10, a fast shift register 1 1 externally attached to 
a substrate 4. The pixels of a display part 5 consist of 
TFTs 20 as active elements, and capacitors 19 
comprising a liquid crystal as a display medium and pixel 
electrodes, and are arranged in a matrix form. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display which has a display and the actuation circuit section on a glass 
substrate, the clock frequency of said actuation circuit section is IMHz or more, said display is 
constituted by two or more pixels, and each pixel is at least one liquid crystal display which is 
******************|^jj^g^ 2^^^ drives said display by said actuation circuit section. 
[Claim 2] Said actuation circuit section is the liquid crystal display of claim 1 which is the 
polycrystalline silicon with which it has two or more thin film transistors, and the active layer of the thin 
film transistor of this actuation circuit section makes {111} main orientation. 
[Claim 3] Said display is claim 1 or the liquid crystal display of 2 constituted by having two or more 
scan wiring, two or more signal wiring formed by intersecting scan wiring of these plurality, the thin 
film transistor formed corresponding to each intersection of these wiring, and the pixel electrode 
connected to this thin film transistor. 

[Claim 4] Said glass substrate is the Hquid crystal display of claim 3 whose distorted temperature is 
about 640 degrees C. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.i 10/16/2007 



JP,2001-083549,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display, and relates to the display of an 

active matrix using hquid crystal etc. especially. 

[0002] 

[Description of the Prior Art] In recent years, on the display which uses liquid crystal for a display, since 
the liquid crystal of each pixel is driven, the active-matrix (Active Matrix : omitting AMX) method 
which forms a thin film transistor (Thin Film Transistor : omitting TFT) for every pixel is used. As this 
substrate for a display, since a glass substrate is used, the process temperature for manufacturing a 
display is usually restricted to about 640 degrees C or less, for this reason, the case where the active 
layer of division and TFT is formed into polycrystalline silicon (PolycrystallineSili-con(ing), : omitting 
Poly-Si) ~ reduced pressure CVD (LPCVD) ~ the deposition temperature of Poly-Si by law etc. will 
also be restrained. By raising membranous deposition temperature to near the highest process 
temperature to the bottom of this constraint, particle size of raising and Poly-Si is enlarged for the 
crystallinity of Poly-Si, and the attempt which raises carrier migration of TFT is made. As this example, 
the Nikkei electronics 1 984.9. 10P21 1 (deposition temperature of 600 degrees C), collection [ of the 33rd 
Japan Society of Applied Physics institute drafts ] (spring of 1986) P544 (deposition temperature of 610 
degrees C) Japan Display Tech Digest (1986) 3 and 5 (deposition temperature of 630 degrees C), etc. 
have a publication. These Poly-Si film is known by that {110} serves as main orientation as for all (J. 
Electrochem.Soc, 127,686 (1980), 131,676 (1984) reference), judging from deposition temperature. 
[0003] 

[Problem(s) to be Solved by the Invention] In the display of the conventional AMX method, since the 
mobility of a carrier was not still enougli, there were some problems. The first trouble is a point that the 
address time amount of the circumference actuation circuit formed on the same substrate as a display 
had taken long time amount. For this reason, the number of pixels of a display could not be made to 
increase not much, and image quality was not necessarily satisfactory. Since the second trouble can 
seldom reduce the dimension of TFT of a display, it is the point which was not enough from this as for 
image quality, without a numerical aperture increasing. 

[0004] The object of this invention is to offer high performance and a high-definition liquid crystal 

display. 

[0005] 

[Means for Solving the Problem] According to the liquid crystal display of this invention, it has two or 
more pixel electrodes usually connected to each of two or more thin film semiconductor devices 
arranged in the shape of a matrix on a glass substrate, and two or more of these thin fihn semiconductor 
devices. Usually, on a glass substrate, the polycrystal silicone film which makes {111} main orientation 
as an active layer of a thin film semiconductor device is formed. 

[0006] Introduction and Poly-SiTFT which makes {111} main orientation The reason nil why the 
mobility of a carrier is large is explained compared with Poly-SiTFT of other orientation. Drawing 2 
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shows the situation of the depletion layer made near the grain boundary of Poly-Si, and a band 
configuration. Drawin g 2 (a) shows Poly-Si of {11 1} orientation, and drawin g 2 (b) shows Poly-Si of 
other orientation. It is known that the surface density of charge in the interface of single crystal silicon 
and an oxide film will increase in order of the crystal orientation of {100}, {110}, and {111}. 
(Appl.PhysXett.8, 31 (1966) reference) . Since not only the interface of a Poly-Si front face and gate 
oxide but the oxygen in Poly-Si segregates the view of this density of electric charge to the grain 
boundary, it is applied also about the grain boundary. Therefore, in a substrate and a perpendicular 
direction ( drawin g 2 the vertical direction), the depletion layer made in near a grain boundary becomes 
large relatively in the order of { 100} orientation, {110} orientation, and {111} orientation. The 
depletion layer reversely made in near a grain boundary in the transit direction ( drawin g 2 longitudinal 
direction) of a carrier becomes narrow relatively in the order of {100} orientation, {110} orientation, 
and {111} orientation. Therefore, the potential barrier produced in a grain boundary becomes low 
relatively in the order of {100} orientation, {110} orientation, and {111} orientation in the transit 
direction of a carrier. The mobility of the carrier of Poly-Si is decided by the height of the potential 
barrier produced near a grain boundary. Therefore, as for Poly-SiTFT which makes {111} main 
orientation, it turns out relatively that the mobility of a carrier becomes large from Poly-SiTFT of other 
orientation. 

[0007] Thus, if the mobihty of a carrier forms a display using Poly-SiTFT which makes {111} main 
orientation, the number of pixels of a display can be increased. [ large ] 

[0008] Moreover, a numerical aperture can be gathered by using for the active matrix of a display Poly- 
SiTFT which makes {111} main orientation. 

[0009] 

[Embodiment of the Invention] The fundamental configuration of a liquid crystal display (LCD) is 
shown in drawin g 6 . 

[0010] The signal from the outside, such as a microprocessor (not shown), is inputted into a control 
circuit 104. Supervisory control of the indicative data (alphabetic data) from memory 105, a character 
generator (not shown), etc. which memorizes display information is carried out, it lets the scan side 
actuation circuit 103 and the data side actuation circuit 102 pass, and is displayed on a display 101 by 
the control circuit 104. 

[Example 1] If the mobility of a carrier forms a circumference actuation circuit using Poly-SiTFT which 
makes {111} main orientation in this way, the point which can increase the number of pixels of a 
display 5 will be described. [ large ] As the actuation circuit of a display is shown in drawing 1 , 
generally, it is divided into a scanning circuit 8 and a signal circuit, and a signal circuit consists of the 
high-speed shift register 1 1 which carries out external to a multiplexer 9, the division matrix switch 10, 
and a substrate 4. The pixel of a display consists of active element slack TFT20 and KYABASHITA 19 
which consists of display medium slack liquid crystal and a pixel electrode, and it is arranged in the 
shape of a matrix so that it may illustrate. The number of pixels of a display 5 is decided mainly by the 
multiplexer 9 of a signal circuit, and the property of the division matrix switch 10. The write time Tad 
per [ which was seen from the signal side ] pixel is [001 1]. 
[Equation 1] 



[0012] It can express. Here, it is fF. Frame frequency (usually 60Hz) and N are the numbers of lines by 
the side of a signal. Tad ~ the TFT property of a signal circuit ~ it is — usually — about lOmicrosec it is . 
If a circuit is formed using Poly-SiTFT which makes {111} main orientation here, since carrier mobility 
is large and ON property is excellent, it is Imicrosec about Tad. It becomes possible to make it decrease 
below. Therefore, it is possible to make line several Ns by the side of a signal increase by 1 or more 
figures. About a scanning circuit 8, although conditions are not so severe as a signal circuit, a clock 
frequency fcp serves as ** of a circuit property, and **, and it is [0013], 
[Equation 2] 
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fcp=fF xM - (several 2) 

It can express. Here, M is the number of scan lines. Although fcp is about lOkHz, if Poly-SiTFT which 
makes {111} main orientation is usually used, it can raise fcp to MHz order. Therefore, the number of 
lines by the side of a scan can be made to increase by 2 or more figures. As mentioned above, as for 
pixel MxN of a display, compared with a conventional method, it is possible to make it increase 3 or 
more figures. 

[Example 2] By using for the active matrix of a display Poly-SiTFT which makes {111} main 
orientation next describes the point which can gather a numerical aperture. In a display, a numerical 
aperture shows the field of the liquid crystal by the transparent electrode which can be driven, and is one 
eye and ** of image quality of a display. The reason which cannot gather a numerical aperture beyond a 
certain value is that TFT and aluminum electrode exist on each pixel. Gate width W and gate length L of 
TFT are usually a value which becomes 10 micrometers 50 micrometers, respectively. Gate width was 
decided, in order to decide the value of L, next to acquire sufficient ON state current of TFT, since the 
process processing lower limit is about 10 micrometers. If {111} orientation Poly-SiTFT is used for 
each pixel, while the process processing dimension has been the actual condition, gate width can be 
reduced to 20 micrometers or less. As for gate width decreasing, not only a gate field but the area of the 
source and a drain field will decrease. Therefore, a numerical aperture can be made to increase from 
about 65 conventional% to about 75%. The image quality of a display improves in connection with this. 
In addition, the dimension cutback of TFT leads also to the improvement in the yield. 
[Example 3] This example describes the structure and the manufacture approach of Poly-SiTFT which 
make {111} main orientation. 

[0014] Drawin g 3 shows the cross-section structure of Poly-SiTFT which makes main orientation {111} 
which forms the display shown in drawing 1 , A substrate 4 is a glass plate with a distorted temperature 
of about 640 degrees C. 

[0015] A substrate 4 is kept at 550 degrees C, and the film 12 is made to deposit with a reduced pressure 
CVD method by using as a raw material the mono-silane gas diluted with helium to 20%. Thickness is 
1500A. Next, N2 Heat treatment of 24 hours is performed on 600-degree C conditions inside. The {111} 
orientation Poly-SiTFT film 12 is formed after heat treatment. It is Si02 after a photo etching process 
and by the ordinary pressure CVD method. 1500A of gate **** 19 is made to deposit. Next, a gate 
electrode is formed. IMPURA of the source and the drain fields 13 and 14 is performed after a photo 
etching process. As conditions, it is the electrical potential difference of 30KeV(s) about Lynn (P), and 
is dose ****** of 5xl015cm-2. Then, 5000A (Phospho Silicate Glass, omitting PSG) of phosphorus 
glass 16 is made to deposit at 480 degrees C. Furthermore, N2 Heat treatment of 20 hours is performed 
on 600-degree C conditions inside, and an in plastic field is activated. 6000A spatter of the aluminum 
electrode 17 is carried out after the photo etching process for contact. lOOOA spatter of the ITO (Indium 
Titan Oxyde) which is a transparent electrode is carried out after a photo etching process. After a photo 
etching process, Hquid crystal is enclosed between a light filter and other glass substrates equipped with 
the polarization film, and a display is completed. The channel width of TFT in the display of this 
example and channel length are 20 micrometers and 10 micrometers, respectively. The number of lines 
in the matrix of a display 5 is 600x1980. Moreover, a numerical aperture is 75%. Although this example 
explained to the example TFT20 which drives the liquid crystal 19 used as the capacitor of dravying 1 , it 
cannot be overemphasized that such TFT may be used for the circumference circuit 8, for example, a 
scanning circuit. 

[Example 4] Drawing 4 shows another example of this invention. In this example, since extemal [ of all 
of a scanning circuit 8 and the actuation circuit of signal circuit 18 grade ] was carried out to the 
substrate 4, only the active matrix of a display 5 was formed using Poly-SiTFT which makes {111} 
main orientation. Thereby, the numerical aperture was able to be increased to 75% from 65 
conventional% like the example 2. 

[Example 5] Drawing 5 shows another example of this invention. In this example, the high-speed shift 
register 1 1 of the signal circuit which was carrying out extemal [ of { 1 1 1 } ] to parts other than substrate 
4 until now using Poly-SiTFT made into main orientation can also be built in the same substrate as a 
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display 5. 

[0016] Thereby, in this example, the number of connection terminals was able to be reduced from 

conventional 177 to 38. 

[0017] Conventionally, since the mobility of TFT was low (small), it was difficult to form the high- 
speed shift register 11 on the same substrate as a display 5 on the same substrate. 
[Example 6] This example shows the case where {111} orientation Poly-Si is used only for a 
circumference actuation circuit. It is necessary to change Poly- Si deposition temperature into this, and to 
attach a LPCVD layer to it twice. The quartz plate of a L character mold is first used as a mask in a 
circumference circuit formation location, and they are 600 degrees C and 0.6Torr to the TFT formation 
location of a display. 1500A of LPCVD film is made to deposit on conditions. Next, a rectangular quartz 
plate is put on the TFT formation location of a display, it considers as a mask, and they are 550 degrees 
C and 0.6Torr to a circumference circuit formation location. 1500A of LPCVD film is made to deposit 
on conditions. Then, if 600 degrees C and heat treatment of 24 hours are performed, the fibn made to 
deposit at 550 degrees C will turn into Poly-Si film which makes {111} main orientation, and the film 
made to deposit at 600 degrees C will turn into Poly-Si film which makes {111} main orientation. 
Future processes are the same as the above. The display which made only such a circumference circuit 
{111} orientation has the following descriptions. That is, since the circumference circuits of which high- 
speed operation is required are {111 } orientation, while they have been small, they can drive a 
dimension. 

[0018] Although TFT of a matrix part cannot reduce a dimension and cannot gather a numerical aperture 
since it is {111} orientation, it can reduce an OFF power source and can take the large margin of 
operation for the display part actuation by the circumference circuit only at this rate. 
[0019] Moreover, in Poly-Si with the conventional mobiUty low on the same substrate, if Poly-SiTFT 
with the high mobility of the carrier which makes {111} main orientation in addition to the effectiveness 
indicated in the above-mentioned example is used, since it can load various goods together to the circuit 
which was not able to be loaded together, it will be the effectiveness that the miniaturization of 
equipment can also be attained. 

[0020] The part which the same sign attaches all over each above-mentioned drawing is a part which 

achieves the same fimction. 

[0021] 

[Effect of the Invention] According to this invention, the image quality of a liquid crystal display can be 
raised. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the flat-surface block diagram of the display in one example of this invention. 
[Drawing 2] It is the mimetic diagram showing the relation between the stacking tendency of 

polycrystalline silicon, and band structure. 

[Drawin g 3] It is the cross-section block diagram of TFT in one example of this invention. 
[Drawin g 4] It is the flat-surface block diagram of the display in another example of this invention. 
[Drawing 5] It is the flat-surface block diagram of the display in still more nearly another example of 
this invention. 

[Drawing 6] It is drawing showing the whole display configuration of this invention. 
[Description of Notations] 

1 [ - A substrate, 5 / - A display, 6 / - The maximum energy location of a valence band, ] - Crystal 
grain, 2 — The grain boundary, 3 ~ A depletion layer, 4 7 - The maximum energy location of a 
conduction band, 8 - A scanning circuit, 9 ~ Multiplexer, 10 - A matrix switch, 1 1 - A high-speed 
shift register, 12 ~ The polycrystal silicone film which makes {111} main orientation, 13 [ - 
Phosphorus glass, 17 / - aluminum electrode, 18 / - A signal circuit, 101 / - A display, 102 / - A data 
side actuation circuit 103 / — A scan side actuation circuit 104 / ~ A control circuit, 105 / — Memory. ] - 
- The source, 14 - A drain, 15 ~ A gate electrode, 16 
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[Drawing 2] 
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[Drawing 5] 




[Drawing 6] 
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